Abstract: Transparent tough poly (vinyl alcohol) (PVA) hydrogel membranes having various water contents were prepared from 10 wt% aqueous solution of PVA and anionic poly (styrene sulfonic acid) sodium salt (NaPSS) by casting, dehydrating, and then extracting NaPSS. The oxygen permeability coefficients of these hydrogels depended on the membrane thickness, because there was an unhomogeneity of structure in the hydrogel membranes. The apparent oxygen permeability coefficient extrapolated to the infinite thickness was considered to increase with in creasing radius and/or simplicity of permeable channels in the hydrogel, because the total content of free and bound waters in which oxygen is permeable was almost constant independent of the water content. The excellent oxygen permeability and transparency, and the high water absorbability of the PVA hydrogel did not change by chemical crosslinking.

